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1. 
h i s  l e t t e r  t o  Don Fred r i ckson ,  dated December 5 ,  1977). 

These comments s t a r t  from t h e  wording proposed by Paul  Berg ( a t t ached  t o  

2. 
be p e r f e c t .  
ambigu i t i e s  and d i f f i c u l t i e s  i n  t h e  d e f i n i t i o n ,  r e g a r d l e s s  of how good the  
scheme seems a t  t h e  beginning. A s  pointed o u t  b e f o r e ,  i t  i s  urgent  t h a t  we 
remove those  experiments widely agreed t o  be of no p o s s i b l e  hazard from cov- 
e rage  by t h e  Guidel ines .  The expense i n  t ime,  money, and f r u s t r a t i o n  engen- 
dered by b u r e a u c r a t i c  requirements  t h a t  are i r r e l e v a n t  t o  s a f e t y  ( o r  anything 
e l s e )  should be avoided f o r  a l l  t h e  s e l f - e v i d e n t  r easons  b u t  a l s o  because 
they s t i m u l a t e  d i s r e s p e c t  f o r  t h e  important a s p e c t s  o f  t h e  Guidel ines .  

Kegarding t h e  d e f i n i t i o n  I b e l i e v e  we must r ecogn ize  t h a t  no scheme w i l l  
Unant ic ipated experimental  proposals  w i l l  e v e n t u a l l y  i l l u m i n a t e  

3 .  For a l l  t h e  r easons  we have d i scussed  be fo re  I propose l eav ing  t h e  
f i r s t  two sen tences  as they are.  

4 .  I n  s en tence  3: t h e  problem i s  "normal phys io log ica l  processes".  But i t  
i s  important  t o  r ecogn ize  t h a t  t h e  ambiguity w i l l  be u s e f u l  as w e l l  as trou- 
blesome. It w i l l .  be Don Fredrickson who w i l l  d e c i d e ,  w i th  advice of ORDA 
and RAC what i s  "normal". And ou r  n o t i o n s  of what i s  "normal" are l i k e l y  
t o  evo lve .  

5. 
This  i s  a g e n e r a l  s t a t emen t  t h a t  " s e l f "  experiments are excluded. 
Gart land b e l i e v e s  t h e  p r e s e n t  wording makes i t  c l e a r  t h a t  " s f l f "  experi-  
ments do n o t  even need t o  appear on a l i s t  t o  be excluded. 
wording i s  ambiguous i n  t h a t  r ega rd  b u t  I do t h i n k  such experiments should 
be excluded. I sugges t ,  t h e r e f o r e ,  t h e  fol lowing wording f o r  new sentence 
$14 : 

I propose moving t h e  f i n a l  s en tence  (now # 5 )  t o  become sentence W4. 
B i l l  

I b e l i e v e  t h e  

"Thus, recombinant DNA molecules are no t  considered novel and 
are ,  t h e r e f o r e ,  n o t  covered by t h e s e  Gu ide l ines ,  when a l l  DNA 
components are de r ived  frorn genomes known t o  r e p l i c a t e  wi th in  - t h e  organism o r  c e l l  used t o  propagate t h e  recombinant DNA." 



6 .  It may be d e s i r a b l e  
lowing c l a r i f i c a t i o n :  

"This does  no t  i n  
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t o  add, p a r e n t h e t i c a l l y  

lude DNA components p re  

o r  i n  a foo tno te ,  t he  fo l -  

e n t  i n  such genomes only 
as a r e s u l t  of  p r i o r  recombinant DNA experiments .I1 

7.  Two more comrnents on t h i s  proposa l .  

a )  Soine might argue f o r  a l i s t  h e r e ,  o r  even a s h o r t  l i s t  o f  examples. 
But I b e l i e v e  t h a t  t o  be unnecessary.  
r e p l i c a t e  within"  i s  very s p e c i f i c .  
t o  respond t o  Bernie  T a l b o t ' s  r e s e r v a t i o n  about t h e  exc lus ion .  

The phrase "from genomes known t o  
The proposed q u a l i f i c a t i o n  i s  designed 

b) A d e c i s i o n  w i l l  be needed r ega rd ing  t h e  i n c l u s i o n  of  Footnote #l. 
14y e a r l i e r  comments made i t  c l e a r  t h a t  I b e l i e v e  the  foo tno te  unnecessary.  
Hopefully w e  w i l l  have more informat ion  on t h i s  a f t e r  t h e  v i r u s  meeting 
i n  London. 

8. The f i n a l  sen tence  should d e a l  with those  "non-self", "normal" exchan- 
g e r s  t h a t  w i l l  need t o  be  on a l i s t .  Our th ink ing  about t h i s  would be 
helped i f  B i l l  Gart land could supply a l i s t  of  those  r e l e v a n t  cases  he has  
a l r e a d y  been asked about .  But t h e r e  i s  a l o t  t o  be s a i d  f o r  a r a t h e r  gen- 
e r a l  s t a t emen t ,  such as t h e  fol lowing:  

"In a d d i t i o n ,  t h e  D i r e c t o r  of  t h e  N I H ,  wi th  t h e  advice  of t h e  
Recombinant DNA Molecule Advisory Committee, and upon r eques t  
o f  i n v e s t i g a t o r s  and submission of r e l e v a n t  d a t a ,  may determine 
t h a t  o t h e r  combinations of recombinant DNAs and h o s t  organisms 
are  no t  novel  and a r e ,  t h e r e f o r e ,  n o t  covered by these  Guidel ines ."  

9. It w i l l  be  ve ry  h e l p f u l  i f  t h e  beginnings of  such a l i s t  could be a t -  
tempted, i n  o r d e r  t o  understand b e t t e r  t h e  problems. Some of  t hese  should 
be r e l a t i v e l y  easy ,  o t h e r s  d i f f i c u l t .  B i l l  Ga r t l and ' s  summary of  e x i s t i n g  
r e q u e s t s  could se rve  as a b a s i s  f o r  d i s c u s s i o n .  I would add t h a t  I do no t  
b e l i e v e  i t  i s  v e r y  f r u i t f u l  t o  s t a r t  t he  process  by t r y i n g  t o  determine some 
g e n e r a l  d e f i n i t i o n  of  "normal phys io log ica l  processes" .  
t h i s  ques t ion  w i t h i n  t h e  con tex t  o f  each case  t h a t  comes up w i l l  be much 
easier  and more e f f i c i e n t .  For example, most people w i l l  probably agree  
t h a t  t h e  r e c e n t  Chang and Cohen experiments  do no t  l ead  t o  t h e  conclus ion  
t h a t  t h e  system mouse mi tochondr ia l  DNA--E. c o l i  vector--E. c o l i  should be  
on t he  l i s t .  But most people w i l l  r e a d i l y  agree  t h a t  t h e  system DNA from 
nonpathogenic Salmonella--E. c o l i  vector-E. c o l i  should be on t h e  l i s t .  

Cons idera t ion  of 

10 .  To summarize, I propose the  fo l lowing  wording f o r  paragraph I ,  p a r t  I ,  

The purpose of  t hese  Guide l ines  i s  t o  e s t a b l i s h  procedures  f o r  con- // s t r u c t i n g  and handl ing  organisms and v i r u s e s  con ta in ing  recombinant DNA 
molecules .  Recombinant DNA molecules  a r e  de f ined  as molecules which have 
been cons t ruc t ed  o u t s i d e  of  l i v i n g  c e l l s  by j o i n i n g  n a t u r a l  o r  s y n t h e t i c  
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DNA segments t o  DNA molecules t h a t  can r e p l i c a t e  o r  be i n t e g r a t e d  i n t o  ou 
t h e  genome of a l i v i n g  c e l l  //i/However, t h e  recommendations 
h e r e i n  p e r t a i n  o n l y  t o  organisms and v i r u s e s  t h a t  c o n t a i n  
b inan t  DNAs where t h e  word "novel" a p p l i e s  t o  molecules 
n a t u r a l  DNA segments o r  reverse t r a n s c r i p t s  from spec ie s  not  known t u  
exchange DNA by normal phys io log ica l  p rocesses  o r  b) s y n t h e t i c  DNA seg- 
ments whose n u c l e o t i d e  sequence can o r  might be expressed as a polynu- 
c l e o t i d e  o r  polypept ide t h a t  i s  n o t  known t o  be made i n  t h e  chosen hos t  
c e l l s .  1s n o ~ - k ~ $ a r e  ~ c q ~ ~ - f -  ~ ( c  b kQJr!4 

Lnod n o t  to L - 'j 

Thus, recombinant DNA molecules are no t  considered novel and are, 
t h e r e f o r e ,  n o t  covered by t h e s e  Gu ide l ines ,  when a l l  DNA components 
are de r ived  from genomes known t o  r e p l i c a t e  wi th in  t h e  organism o r  
c e l l  used t o  propagate t h e  recombinant DNA. 

In  a d d i t i o n ,  t h e  Di rec to r  of t h e  N I H ,  wi th  t h e  advice of t h e  Recom- 
b inan t  DNA Molecule Advisory Committee, and upon r e q u e s t  o f  i nves t iga -  
t o r s  and submission of r e l e v a n t  d a t a ,  may determine t h a t  o t h e r  combina- 
t i o n s  o f  recombinant DNAs and hosf-organisms are no t  novel and are,  
t h e r e f o r e ,  n o t  covered by t h e s e  Gu ide l ines .  li 

11. Note t h a t  t h i s  wording ( a s  a l l  c u r r e n t  p roposa l s )  r e q u i r e s  adding a 
s e c t i o n  t o  t h e  Guidel ines  f o r  exchangers t h a t  do not appear on t h e  l i s t .  

12 .  A s  I i n d i c a t e d  above, t h e r e  are arguments f o r  omi t t i ng  t h e  f i n a l  
s en tence  completely ( s e e  B e r n i e ' s  memo). 

P.S. I have now had t h e  oppor tun i ty  t o  look a t  B i l l  G a r t l a n d ' s  m a t e r i a l .  
It confirms my hunch t h a t  gene ra l  d e f i n i t i o n s  of "normal phys io log ica l  
p rocesses  w i l l  n o t  be he lp fu l " .  A few examples i l l u s t r a t e  some of t h e  
problems i n  e s t a b l i s h i n g  a l i s t .  
w i l l  be t h e  i s s u e  of concern.  It may be t h a t  sentence 5 should be so 
q u a l i f i e d .  

I t h i n k  t h e  ques t ion  of pa thogen ic i ty  

Some examples : 

a .  E. c o l i  K 1 2  host-vector  with DNA of K l e b s i e l l a  aerogenes.  

E .  c o l i  and - K .  aerogenes are known t o  undergo i n t e r g e n e r i c  
chromosome t r a n s f e r .  K. aerogenes was never c l a s s i f i e d  as a pathogen 
by CDC s i n c e  i t  w a s  n o t  c i a s s i f i e d  as  a K l e b s i e l l a  a t  t h e  t i m e  CDC 
l i s t s  were made. 
I ,  CDC). 

It was then  c l a s s i f i e d  as Aerobacter aerogenes (C las s  
This  system might t h e n  be a cand ida te  f o r  t h e  " l is t" .  

b.  S. typhimurium host-vector  w i th  E .  c o l i  DNA o r  E. c o l i  systems with 
- I _ _  - S.  typgimurium DNA might b e  on l i s t  - with s p e c i f i e d  S .  typhimurium s t r a i n s .  

cc : 
Bernard Talbot  
William Gart land 
P a u l  Berg 
H .  C e w i t t  S t e t t e n  
Joseph Perpich 


